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COMPOSITION AND METHOD
FOR STIMULATION OF AEROBIC BACTERIA

BACKGROUND OF THE INVENTION

This invention relates to a composition for stimulation
of aerobic bacteria in growth media and to the treatment of
growth media such as sewage or soil with that composition
to improve their condition.

Disposal of sewage containing human or animal excrement
through discharge into septic tanks, settling ponds or
cesspools is complicated by the presence of sludge from
fecal matter which slows or even blocks the disposal of
liquid components by percolation and is objectionable in
the use of the sewage for such agricultural purposes as
irrigation. While some reduction of sludge occurs through
the action of microorganisms present or added to tanks,
ponds or pools, the process is slower than desired and
generates noxious odors including hydrogen sulfide.

It is an object of the present invention to provide a
treating agent and a method of treatment of growth media
such as sewage to stimulate the growth of aerobic bacteria
through addition of that agent to give a high rate of
sludge reduction and to minimize the development of noxious
odors in the sewage.

It is a further object to provide a method for the
treatment of soil by the addition of the treating agent to
stimulate the growth of aerobic bacteria to increase the
rate of plant growth in the soil.
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BRIEF STATEMENT OF THE INVENTION

~ The comp051t10n of the present. 1nvent10n is a
combination of an organlc soil treating agent derlved from
milking shed wastes in which aerobic bacteria- stlmulatlng

action is obtained- through coaction of that agent with -

added triacontanol, B v1tam1ns or mlxtures of these. :
Addition of the combination produot to sewage in accordance
with the method of the present invention reduces the

~ development of noxious odors and improves the condition of -

the sewage for disposal. VAISO'indanother'aspect of the
present method, the combinationrof:theisoil,tneating'agent
and Bivitamins without the triacontanol, when applied to

soil, substantially increases the rate’of'plant'growth over

that from the appllcatlon of the s011 treatlng agent alone.
DETAILED DESCRIPTION '

I have found that growth of aeroblc organlsms in medla

such as sewage or soil is greatly stlmulated by the

composition of the present 1nvent10n in Wthh addltlon of a
very small percentage: of trlacontanol, B v1tam1ns or
mixtures of these, profoundly alters the propertles of'a
proprietary materlal whose only known use was as a soil

treating agent for agrlcultural use to prevent or retard

the build-up of salts from 1rrlgat10n,water. Addltlon of
the novel composition to sewage containing~an1mal or human
excrement according to one aspect of the method of the

- present invention reduces sludge, minimizes the development
of noxious odors and ‘facilitates dlsposal of residual
rcomponents by percolatlon or otherw1se.' Addltlonally,,

although the addition of trlacontanol to the proprletary

agent destroys or: reduces the effectlveness of that agent
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for its use in so0il treatment, when that form of the
composition composed of the proprietary agent and B
vitamins is applied to soil, it stimulates the aerobic
organisms in the soil so that the plants can more
effectively use nutrients in the soil.

The proprietary material for modification by
triacontanol, B vitamins or mixtures of these is sold as
"Biohumus" and is described as an almost water white, thin
liquid product obtained by a first digestion of milch cow
exrement with yeast under mildly acid conditions and at
least one further digestion of the liquid separated from
the first digestion products by the action of algae and
solar radiation,

The combination of the liquid digestion product with
very small amounts of triacontanol or B vitamins to give
unexpectedly strong growth stimulation of aerobic organisms
in sewage to impart a new sludge-reducing ability is
believed to show a special interaction between these
materials. That is, the liquid digestion product, the
triacontanol and the B vitamins have no significant
bacteria content and the amount of triacontanol or B
vitamins relative to the volume of sewage treated is
negligible. Accordingly, it would appear that some
continuing association is established between the
triacontanol and B vitamins and the liquid digestion
product when they are brought together since the combination
provides a continuing ability to stimuiate aerobic organisms
in sewage to which the combination has been added.
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Extremely small amounts of'triacontanoliarereffective
to impart the new sludge reducing abiiity to the
proprietary material. - Thns; usefnl'results arerobtained
with as little as ‘about 0. 1 ppm.- of - trlacontanol based on
the weight of the treating agent. VVThere does not appear to
be any upper limit on the amournt,of triacontanoi used, but
no signifioant improvement,has been'observed on amounts
over about 5 ppm. ' ' - , ,

Likewise, only very small amounts of the B vitamins,
thiamin, riboflavin and niacin are requlred for comblnatlon
with the liquid digestion'productsrto providerthe sludge
reducing ability. Percentages as low as from about 0 02%
to about 0.15% by weight of each of these vitamin
components based on the welght of the treatlng agent have

" been found satisfactory and there does not appear to be any

upper 11m1t. )

It has also been found that the effectlveness of the
treating agent for the treatment ‘of sewage is improved by
the combination with the liquid digestion product of both
the triacontanol and the B vitamins?inrthe,above amounts.,

For treatment of sewage, the treating"agent'is'
51mply mixed with the sewage and allowed to act. Treatment
of large volumes of sewage, e. g. washlngs from a milking
shed, may involve feeding the treatlng agent into a stream
of the washings at a controlled rrate to mix the treating
agent with the washings and discharging the mixture into a

disposal pond. Supply'of the treating agent is cut off when

the amount'introducedrinto”the'diSPQSalrpond is sufficient
to give the desired results, after which supply of the
washings to the pond is continued. The introauctiOnrof
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further washings stirs up the pond and provides further
liquid which, it is believed; is useful in maintaining the
activity of the treating agent.

Effective sludge reducing action is obtained where as
little as 40 ppm. of the combination product are added and
a preferred range of addition is from about 40 to 4000 ppm.
of the treating agent based on the weight of the sewage to
be treated.

Application of the treating agent based on the
combination of B vitamins and the digestion product to soil
may be affected by adding the agent to the irrigation or
sprinkler water supplied to a field. Addition of as little
as about ten gallons of the treating agent to the water
supplied to an acre has been found to give significantly
better uniformity and rate of plant growth and to
contribute to plant health as indicated by the color of the
foliage.

The following examples are given to aid in
understanding the invention, but it is to be understood
that the invention is not limited to the particular
procudures, conditions or materials of the examples:

Example I

Treating agent was prepared by mixing 600 mg. of
triacontanol, 3000 gallons of liquid product of digestion
of milch cow exrement under mild acid condition and further
digestion of liguid portions from the first digestion by
the action of algae and solar radiation ("Biohumus®, a
proprietary product of Biohumus, Inc. of Holtville,
California).
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The treating 7agent was added over a preriod of 24 hours
to the stream of liquid product of washdown from a milking
shed in which'1400 cows were milked twice,a’day", and the
resulting mixture was discharged into settling'pond having
an area of 3 acres and a depth ranging'fIOm 2 to 4 feet,

The pond initially showed a high'conéentration of
suspended solids and sludge, but the solids had
substantlally dlsappeared when the pond was examined. after '
two weeks and again after 4 weeks as shown by the following
table. ' . o -

Initial 2 weeks 4 weeks

BOD mg/1 19,900 1,200 370
COD mg/1 , 59,780 8,964 2,488
Total Solids, & 8.78  1.08  .3315
Suspended Solids, $ ~  12.31 1.21 0 22
Hydrogen Sulfide, mg/l  -0.05 -  =-0.05 X
Settleable Solids I S
ml/1/hr 915 . 200 '48'

Note: (-) = Less than , ,

The Biochemical Oxygen Demand, BOD, was determlned by
Method 405.1 (five days, 20C.) and is an experlmental
bioassay-type procedure which measurésithe dissolved oxygen
consumed during dark incubation by microbial life while 7
assimilating;and éxidizingjthe organic matterrpresent."The,
Chemical Oxygen Demand, COD, was determined byVMethod 410.1
(Titrimetric, Mid Level) andrdetermined thé'qdantity of
oxygen required to oxidize the organlc ‘matter in a water '
sample, under spec1f1c conditions of ox1d121ng agent,
temperature and time., ' ' '
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The mechanism by which the treating agent operates to
reduce sludge is not clear. The proprietary material
itself and its mixture with triacontanol and vitamins have
no significant bacterial content so that the mixture of the
invention would appear to work through preferential
stimulation of desirable aerobic microoganisms present in
the sewage. The following Example II provides some
indication that the treating agent affects the balance
between development of aerobic and development of anaerobic
bacteria since in the samples containing the treating agent
there is an initial sharp increase in the count of aerobic
bacteria without a corresponding increase in anaerobic
bacterial over a period of four weeks and only a small
falling off in the aerobic bacteria count at the end of six
weeks. The foregoing explanation is given as of possible
help but it is to be understood that patentability is not
based on its correctness.

Example II

A series of samples were prepared, each comprising five
pounds of wet manure from a dairy milking shed., The
samples were disposed in white translucent pails and mixed
with deionized water to a volume of four and one-half
gallons,

The samples had a Biochemical Oxygen Demand, "BOD", of
899 mg. per 1. and a Chemical Oxygen Demand, "COD", of
18,426 mg. per 1.

No additions were made toa first sample serving as a
control.
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A second sample had 17.7 ml. of the digestion product

(Biohumus) and 0.025 mg. of triacontanol admixed; and a
third sample had 17.7 ml. of the digestive product, 0.025
mg. of triacontanol, 12.5 mg of thiamine, 6.25 mg of
riboflavin, 12.5 mg. of niacin and 125 mg. of magneSium

cloride admixed.

The pails containing the'samples were.Setcnia‘:oof for

exposure to sunlight which aproximated 75% of daylight,

Bacterial counts were made on the samples and results

obtained as recorded in the'following table:

‘Initial 19th Day

Sample #1 -
Standard
Plate Count,
32° C., o ,
per ml. not run 1,900,000

Coliform per - Lesé thaﬁ 

100 ml. ~ not run 10

Sample #2
Standard Plate
Count, 32° Cer 7 : 7
per ml. nét run 5,700;000

Coliform per ' Less than
100 ml, not run 10

28th Day

360,000

Less than
10

7,000,000

;7Lessfthan
10 '

41st Day

1,000,000

"Less than

10

4,600,000

:Less than
10 -
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._9_
Sample #3
Standard Plate
Count, 32° C.,
per ml. not run 7,300,000 10,000,000 6,000,000
Coliform per Less than Less than
100 ml. not run 20 10 10

The above results show that the combination of the
digestion product and triacontanol very markedly increases
the development of aerobic bacteria over the development in
the control, but without corresponding increase in coliform
bacteria. Also the combination of the digestion product,
triacontanol, vitamins and magnesium chloride was even more
effective.

The limited fall-off in the plate count at the last
observation still leaves the count higher than the control,
but does not appear to occur in the full scale operation as
in a dairy settling pond where there is a continuing
replenishment of water and sewage.

Example IIIX

Treating agent according to the present invention was
prepared by mixing a 12.5 mg. of thiamin, 6.25 mg. of
riboflavin, 12.5 mg. of niacin and 125 mg. of magnesium
cloride with 17.7 ml. of the liquid product of digestion of
milch cow excrement with yeast under mild acid conditions
and further digestion of liquid portions by the action of
algae and solar radiation ("Biohumus").

A second treating agent according to the invention was

prepared by mixing 17.7ml. of the digestion product (Biohumus), 0.025
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mg. of triacontanol "12 5 mg. of thiamin, 6.25 mg. of
riboflavin, 12.5 mg. of niacin- and 125 mg. of magne51um
chloride. B : )

A first samplefwas prepared,comprisingrfive,pdunds of
wet manure from a dairy milking shed to whichrthe treating 7
agent of the invention was -added anddthisrmatetiai_Was“ 7
disposed in a white translucent pail and mixed with tap
water to a volume of 4-1/2 gallons.i'r R

A second sample was prepared in which the second
treating agent was added,,dlsposed in a,whlte translucent
pail and mixed with taprwater to a volume of 4-1/2 gallons.

The pails contalnlng the samples were set under a
skylight for exposure to sunllght whlch approx1mated 50% of'
summer daylight.

Bacterial counts made on the samples are recorded in
the following table: . '

, Initial  10th Pay ~ ~ 23rd Day-
Sample #1 7 - o '
Standard Plate, ,
Count, 32° C., s o S g
per ml. 320,000 15,000,000 130,000,000

Sample #2

Standard Plate

Count, 32° C., , o - IR

per ml. 310,000 20,000,000 140,000,000

The above results show that the comblnatlon of the

liquid digestion product and B vitamins accordlng to the
present invention was nearly as effective 1n71ncreas;ng the
development of aerobic bacteria Was'thercombinatien of the
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liquid digestion product, triacontanol and B vitamins of
the co-~-pending application.

Example IV

A further batch of treating agent of the present
invention was prepared as in Example III. This treating
agent was mixed with irrigation water and supplied to a
portion of a field at the rate of 10 gallons of treating
agent for each acre of that portion of the filed. Lettuce
was then planted in the treated portion.

The digestion product (Biochumus) alone was supplied to
a further portion of the field by addition to the
irrigating water at the rate of 10 gallons per acre and
this portion of the field was also planted with lettuce.

As the plants grew in the field, it was observed that
the lettuce in the portion of the field treated with the
compositon of the present invention was substantially:
larger and more uniform than the lettuce grown in the
portion of the field treated with the digestion product
alone, Also, the lettuce in the field treated with the
agent of the present invention had distinctly better

foliage color than the lettuce in the other portion of the
field.
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CLAIMS

l. A composition for addition to growth,media to stimulate
the growth of aerobic bacte:ia'comprising the'product of
combining (1) the liquid product of a first digestion of
milch cow excrement under mild,acid'conditionsrand futthér
digestion of liquid portions from the first digestion by
the action of algae and solar radiation and (2) a member of
the group consisting of trlacontanol, B v1tam1ns and
mixtures of these in amount to actlvate an aeroblc
bacteria-stimulating action.

2. A composition as defined in claim 1, in which said
triacontanol is pfeseﬁt,in,amount of at least 0.1 ppm. .
based on the weight of said 1iquidrdigestion'prqduct. '

3. A comp051t10n as deflned in clalm 1, comprlslng B
vitamins. - '

4. A comp051t10n as deflned 1n clalm 3, in whlch sald B
vitamins are present in amount of - from about 0.02% to about
0.15% by weight of each of thlamln, r1bofl§v1n and niacin
based on the weightrof said 1iquid'digesti§n product.

5. A composition as defined'in claim 4,'in'ﬁhich said
triacontanol is present in amount of from 0. 1 ppm. to about
5 ppm. '
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6. A method for the treatment of growth media to stimulate
the growth of aerobic bacteria therein comprising mixing
with said media a treating agent comprising the product of
combining (1) the liquid product of a first digestion of
milch cow excrement under mild acid conditions and further
digestion of liquid portions from the first digestion by
the action of algae and solar radiation and (2) a member of
the group consisting of triacontanol, B vitamins and
mixtures of these in amount to activiate an aerobic
bacteria-stimulating action.

7. A method as defined in claim 6, in which said growth
medium is sewage containing excrement and in which at least
40 ppm. of the combination product based on the weight of
said sewage is mixed with said sewage to accelerate
reduction of sludge to soluble or finely dispersed state
and to minimize generation of hydrogen sulfide.

8. A method as defined in claim 7, in which triacontanol
is present in said combination product in amount of at

least 0.1 ppm. based on the weight of said liquid digestion
product.

9. A method as defined in claim 7, in which said B
vitamins are present in amount of from about 0.02% to about
0.15% by weight of each of thiamin, riboflavin and niacin
based on the weight of said liquid digestion product.
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10. A method as defined in claim 9, in which said
triacontanol is present in amount of frdm’about 0.1 ppm. to
about 5 ppm. based on the welght of sald llquld dlgestlon
product. ' ' o

11. A method as defined in claim 6, in whriéh said growth
medium is soil said treating agent is the product of
combining said 11qu1d digestion product and B v1tam1ns and
in which at least about ten gallons of the combined product
is applied per acre of;soil; R

12, A method for treatment of soil as defined in claim 11;
in which said digestion product is combined with from about
0.02% to about 0.15% by weightfof each ofrthiamin,r,
riboflavin and niacin baséd Qn7the weight of said digestion
product. ' ' SR '
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